Introduction {#sec1-1}
============

A bus is one of the most fundamental modes of public transportation. When the health of bus drivers is maintained, their optimal performance is ensured. Indeed, exposure to occupational hazards endangers their health. Definitely, driving as an occupation has its own difficulties. Inactivity, poor posture, prolonged sitting, vibrations transferred from the vehicle-road interface, and repetitive bending or twisting motions during driving cause musculoskeletal disorders (MSDs) in drivers in the long run.\[[@ref1]\]

MSDs have high prevalence in different groups of people and represent one of the major causes of occupational injury and disability in industrialised and developed countries.\[[@ref2][@ref3][@ref4]\] They are very common among public transportation drivers. A large number of studies indicate that the prevalence of MSDs in drivers is high.\[[@ref5][@ref6][@ref7][@ref8]\] Low back pain (LBP) is one of the most common disorders and many studies have revealed its high prevalence among drivers.\[[@ref9]\] Prevalence of LBP among drivers was reported between 51-57% in other countries. According to a study in Iran, there exists a considerable prevalence of MSDs among intercity bus drivers.\[[@ref10]\]

All people whose occupation is driving have experienced a disorder and pain in different parts of their body; however, the effects on the Musculoskeletal system depending driving hours and working conditions.\[[@ref11]\] MSDs could hinder drivers\' performance, force their retirement, and lead to the turnover of experienced drivers due to lack of treatment services, thereby imposing huge costs on the society.\[[@ref12]\]

There are various corrective and ergonomic interventions to prevent MSDs. Educational interventions which promote physical activity in employees are among the most efficient interventions. Many studies have indicated their effectiveness.\[[@ref12][@ref13][@ref14][@ref15][@ref16]\] A study was conducted to evaluate the efficacy of physical exercises with an ergonomic approach in reducing back pain. It reported that an routine exercise with an emphasis on ergonomics could reduce MSDs.\[[@ref17]\] In another study, Hasanvand *et al*. demonstrated that corrective exercises reduced pain and MSDs in workers.\[[@ref18]\] Other studies have also highlighted the effectiveness of physical exercises in treating MSDs in the neck, the shoulders, and the upper extremities.\[[@ref19][@ref20]\]

As shown above, the role of physical activity in reducing and preventing MSDs is prominent. Hence, the researchers of the present study decided to design an educational intervention to prevent these disorders in drivers. Since health education based on models underline the effectiveness of education, the researchers utilized one of the most popular models used to identify and change behaviour to prevent diseases.

The health belief model (HBM) was used in this intervention. Its constructs include perceived susceptibility (the subjective perception of one\'s vulnerability to a disease), perceived severity (one\'s belief in the seriousness of the disease), perceived benefits (one\'s belief in the benefits of engaging in a health-promoting behaviour), perceived barriers (the subjective evaluation of obstacles to the healthy behaviour), self-efficacy (the belief in one\'s ability to execute the healthy behaviour), and cues to action (stimuli required to trigger the decision-making process to adopt the healthy behaviour).\[[@ref21]\] Many studies have employed the HBM to identify and change behaviour and have emphasised its effectiveness.\[[@ref22][@ref23][@ref24][@ref25]\]

Given the role of physical activity in reducing one\'s risk of MSDs, the researchers conducted this study to assess the effectiveness of an educational physical activity intervention in preventing MSDs among bus drivers in Isfahan, Iran.

Methods {#sec1-2}
=======

This is a controlled pre-post intervention and quasi-experimental study. The population consisted of 60 urban bus drivers from Khomeini Shahr in 2017. They were included in the study using multistage sampling method.

In order to take account of ethical considerations, necessary permits were first acquired from the university and the Khomeini Shahr Bus Company. Next, the drivers were briefed on the objectives of the study. Finally, written informed consent was obtained from them before the study began. The researchers assured the drivers that their information would remain confidential and they could opt out of the study at any time.

The inclusion criteria were being willing to participate in the study, having at least one year of driving experience, being a full-time bus driver, suffering from no health problem affecting the research process, and having no history of lower-back or knee surgery or relevant health problems. Ultimately, 60 drivers entered the study. They were randomly assigned to two groups, namely control (*n* = 30) and intervention (*n* = 30).

The questionnaire was prepared after consulting the previous studies, reliable sources, the research by Sharafkhani *et al*.,\[[@ref22]\] and professionals in health education and promotion, occupational medicine, and occupational health. It was submitted to a panel of experts to determine its validity. The validity of the constructs was confirmed. The reliability of each construct was above 0.75.

The questionnaire consisted of demographic characteristics and HBM-related items including perceived susceptibility (9 questions), perceived severity (11 questions), perceived benefits (16 questions), perceived barriers (10 questions), cues to action (10 questions), and self-efficacy (8 questions). Each section was scored using a five-point Likert scale. The last section in the questionnaire comprised 35 questions about drivers\' performance, that is to say, adopting appropriate behaviours to prevent MSDs. This section was scored using a four- point Likert scale. In the end, the data were aligned according to 100.

The Nordic musculoskeletal questionnaire (NMQ) was applied in this research. However, NMQ has 40 forced-choice items identifying areas of the body causing musculoskeletal problems. Completion of this research is aided by a body map to indicate nine symptom sites being neck, shoulders, upper back, elbows, low back, wrist/hands, hips/thighs, knees and ankles/feet. The respondents are asked if they have had any musculoskeletal trouble in the last 7 days which has prevented normal activity. Its validity and reliability have been proven.\[[@ref26]\]

The drivers in the two groups completed the questionnaire as a self-report at two time points, namely before the intervention and three months after the intervention.

The educational intervention was carried out in three sessions. It was based on the HBM constructs. The first session focused on perceived susceptibility, perceived severity, and perceived benefits to familiarise the drivers with MSDs, their risk factors such as physical inactivity, and ways to prevent the disorders. Moreover, drivers suffering from MSDs were asked to attend the session and speak with the subjects about their own health problems and their complications. The session lasted for about 45 minutes. The educational content of the first session was delivered through a slideshow presentation, group discussions, and question-and-answer interactions.

The second session focused on perceived barriers and cues to actions. The drivers were familiarised with barriers to proper physical activity and ways to remove them. They were provided with short educational videos and asked to watch them while taking a rest. In order to adopt preventive behaviours, the drivers were introduced to information sources, including educational pamphlets, a health professional, a doctor, and drivers with MSDs. Furthermore, posters depicting useful tailor-made physical exercises were asked to be put up at bus stands. Additionally, they were provided with a phone number to keep in touch with the researchers and seek counsel from them whenever necessary. The educational content of this session was delivered through a presentation and group discussions. At the end of the session, the drivers were provided with the posters and educational pamphlets.

The third session focused on self-efficacy and performance. It aimed to make the drivers familiar with all stages of physical activity, and help them do exercises in the classroom correctly and step by step under the supervision of a physiotherapist. When they did the exercises well, they received a verbal reward. The session lasted 120 minutes. The educational content was delivered through a presentation, videos, and the practical demonstration of exercises.

The data were collected from the two groups at the two time points. They were -- entered in the SPSS -, version 20. In order to analyse the data, descriptive and analytic statistics and a paired *t*-test for comparing mean within group (before and after intervention) and an independent t*-*test for comparison mean between groups (intervention and control) were used. The significance level was set at 0.05.

Results {#sec1-3}
=======

The subjects in the intervention group were in the age range of 32-63 and the subjects in the control group were in the age range of 31-56. There was no significant difference was observed between the control and intervention groups with respect to the mean age (*P* = 0.15). No significant difference was found between the groups with respect to work experience, the length of the rest time at work, and the BMI.

The independent *t*-test indicated that there was no significant difference between the two groups with regard to the mean score of knowledge not only before the educational intervention (*P* = 0.187) but also three months after it (*P* = 0.734). Knowledge in this study refers to the subjects\' knowledge of performing physical activity efficiently so as to prevent MSDs.

The paired *t*-test showed that there was a significant difference between the pre-intervention and post-intervention mean scores of knowledge in the intervention group (*P* = −0.001). However, no significant difference was found in the control group with regard to this (*P* = −0.161).

Furthermore, according to the independent *t*-test, there was no significant difference between the groups before the intervention with respect to the mean scores of perceived susceptibility, perceived severity, perceived benefits, perceived barriers, and self-efficacy Nevertheless, three months later, a significant difference was observed between the two groups as regards all these constructs excluding perceived severity (*P* \< 0.05).

Moreover, the paired *t*-test demonstrated that, with respect to the optimal of preventive behaviours (physical activities), there was a significant difference in the intervention group between the mean scores of the constructs before and after the intervention (*P* \< 0.05).

The results of the present study revealed that, before the educational intervention, there was no significant difference between the two groups with respect to the mean score of behaviour (*P* = 0.812). In addition, three months after the intervention, no significant difference was observed in the control group between the mean scores of behaviour before and after the intervention (*P* = 0.865) but, in the intervention group, the difference was significant (*P* = 0.004) \[[Table 1](#T1){ref-type="table"}\].

###### 

The mean scores of knowledge, performance, and the HBM constructs in the two groups before and after the educational intervention

  Variables                       Time points     Intervention Mean (SD)   Control Mean (SD)   *P*\*
  ------------------------------- --------------- ------------------------ ------------------- -------
  Knowledge                       Before          80.37 (10.93)            85.87 (18.59)       0.187
  After                           86.11 (12.32)   87.50 (18.53)            0.735               
  *P*\*\*                         0.001           0.161                                        
  Perceived susceptibility        Before          77.55 (10.26)            78.05 (12.30)       0.865
  After                           85.15 (8.60)    80.02 (10.37)            0.041               
  *P*\*\*                         0.002           0.105                                        
  Perceived severity              Before          73.24 (8.81)             76.72 (11.72)       0.241
  After                           83.45 (11.02)   80.18 (10.37)            0.199               
  *P*\*\*                         0.001           0.042                                        
  Perceived benefits              Before          77.41 (8.17)             81.19 (13.33)       0.191
  After                           87.47 (8.18)    81.50 (13.40)            0.005               
  *P*\*\*                         0.002           0.678                                        
  Perceived barriers              Before          63.70 (9.35)             59.86 (10.60)       0.143
  After                           51.96 (7.99)    60.60 (13.94)            0.005               
  *P*\*\*                         0.001           0.753                                        
  Self-efficacy                   Before          62.43 (10.67)            62.91 (14.78)       0.885
  After                           73.08 (12.13)   63.53 (14.87)            0.009               
  *P*\*\*                         0.251           0.366                                        
  Behaviour (physical activity)   Before          24.82 (22.55)            26.12 (19.49)       0.812
  After                           39.36 (26.90)   25.79 (18.07)            0.025               
  *P*\*\*                         0.004           0.865                                        

\**P* for the independent *t*-test, \*\**P* for the paired t-test

Before the intervention, external cues to action, respectively from the highest to the lowest rating, included the occupational health professional, the driver with an MSD, and the pamphlet. In the intervention group, the occupational health professional and the educational poster were the most and the least important cues to action, respectively. Nevertheless, three months after the intervention, no change in the rating of the cues to action was observed in the two groups.

Before the intervention, the frequency distribution of pain in different body parts in the intervention group was as follows: 13 (43.3%) with shoulder pain, 11 (36.7%) with LBP, and 7 (23.3%) with knee pain. However, these percentages decreased after the intervention, being statistically significant: 16.7% with shoulder pain, 20% with LBP, and 10% with knee pain. It must be remarked that, according to the Nordic musculoskeletal questionnaire (NMQ), there was no significant difference between the two time points in the control group as regards these body parts.

Discussion {#sec1-4}
==========

The present study was conducted to examine the effectiveness of an HBM-based educational intervention in preventing MSDs.

In this study, perceived susceptibility referred to the drivers\' perception of the risk of MSDs due to physical inactivity. The intervention led to an increase in the mean score of perceived susceptibility in the intervention group after the intervention and the statistical tests showed that the difference was significant, which is consistent with results of other HBM-based studies.\[[@ref21][@ref25][@ref27]\] The reason for changes in perceived susceptibility and perceived severity was that the intervention was conducted using effective educational methods such as applying slide shows and animations to demonstrate the seriousness of the problem, holding group discussions, and having question-and-answer sessions.

The educational intervention improved the subjects\' perception of the benefits obtained from physical activity, and also reduced the barriers so that the statistical tests indicated that there was a significant difference between the two groups after the intervention. This result is in line with results of studies by Moazzami *et al*., and Khalili *et al*.\[[@ref28][@ref29]\] One of the effective ways to reduce the barriers was holding group discussions on the identification of barriers to physical activity and the development of solutions for removing the barriers.

The educational intervention also improved the subjects\' perception of their competence in performing a given behaviour. To achieve this end, a physiotherapist trained them in a classroom to do appropriate physical exercises. The subjects did the exercises step by step and in small actions and received a verbal reward when they did them correctly. They were also provided with short educational videos dealing with particular exercises so as to review and repeat the movements whenever possible. After the intervention, the mean score of self-efficacy increased from 62.43 in the intervention group to 73.08. This increase was statistically significant. However, no such increase was observed in the control group. This result is consistent with the result of a study by Fongsri *et al*., who had explored the effectiveness of a self-efficacy promotion programme in preventing chronic LBP in patient.\[[@ref30]\]

In the intervention group, the post-intervention mean score of behaviour (physical activity) was significantly higher than the pre-intervention. This result show the effect of the educational intervention on the intervention group, indicating that the subjects in the intervention group could acquire necessary competence in doing physical activity. Training based on the HBM constructs, particularly self-efficacy, the presence of a physiotherapist, corrective exercises for the lower back, neck, and knees, and the practice of physical exercises at different time points made the given behaviour of the drivers effective. HBM-based studies have revealed similar results.\[[@ref22]\]

However, studies such as the one by Choobineh *et al*. which did not utilise the model reported that only a small proportion of their study population achieved a good score for corrective actions necessary to lower the prevalence of LBP. These results are inconsistent with the result the current study revealed.\[[@ref31]\]

The data derived from the NMQ indicated that the frequency of pain in the shoulders, lower back, and knees in the intervention group decreased significantly after the intervention. This result illustrated the effectiveness of physical activity in reducing MSDs. These results are in line with what Wang *et al*., Mohammadi Zeidi *et al*., and Mohseni Bandpey *et al*. reported in their studies.\[[@ref32][@ref33][@ref34]\]

There are a few limitations in this study. Access to a larger sample size was limited and the drivers did not assist the researchers in completing the questionnaire. Hence, it is recommended that further studies on a larger sample size be conducted so that the results could be generalised. Moreover, questionnaires should be shorter. Additionally, it is recommended that future relevant studies implement effective educational methods to show the severity of complications of MSDs and their consequences, including long-term treatment, absenteeism, and dismissal.

Conclusions {#sec1-5}
===========

The results of the current study showed that the HBM-based educational intervention was effective in preventing MSDs in intercity urban bus drivers because their perception of the risk of MSDs due to physical inactivity enhanced. So did their perception of the seriousness and negative consequences of physical inactivity and MSDs. Furthermore, the drivers gained an in-depth understanding of the positive benefits of doing physical activity. Ultimately, their self-efficacy improved and they showed competence in performing physical activity.
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